Binding of diphtheria toxin to CHO-K1 and Vero cells is dependent on cell density.
We studied the binding of 125I-labeled diphtheria toxin (DTX) to receptors on monolayer cultures of Chinese hamster ovary cells (CHO-K1) and Vero cells. The number of DTX receptors detected on the cell surface was shown to be dependent on the cell density (number of cells per unit area). Cells at low density (less than 23,000 cells per cm2 for CHO-K1 cells; less than 80,000 cells per cm2 for Vero cells) had more receptors for DTX than cells at higher densities. The difference in receptor number between low- and high-density cells was 33-fold for CHO-K1 cells and 19-fold for Vero cells. We estimated the maximum number of DTX receptors on low-density CHO-K1 and Vero cells to be 50,000 and 370,000 per cell, respectively. The cell density at which the binding of DTX was reduced to 50% of maximum was considerably lower for CHO-K1 cells than for Vero cells (33,000 vs. 220,000 cells per cm2, respectively). Vero cells grown on a surface that had been conditioned by high-density cells bound less DTX, suggesting that interaction of these cells with the underlying extracellular matrix might regulate the number of cell surface receptors for DTX. Low-density cells were more sensitive to DTX than high-density cells, suggesting that low-density cells possessed an increased number of functional receptors that actively transported DTX to the cytosol. CHO-K1 and Vero cells were equally protected by SITS (4-Acetamido-4'-Isothiocyano-Stilbene-2,2'-disulfonic Acid), a compound that has been shown to inhibit the binding and entry of DTX in Vero cells, suggesting that intoxication of CHO-K1 and Vero cells is mediated by a similar mechanism. The data illustrate the importance of taking into account the cell density when measuring the number of DTX receptors on adherent cells.